Abstract. In this paper, we have proved some related fixed point theorems for three metric spaces which improve the results of Jain, Sahu and Fisher [2] .
Introduction
The following fixed point theorem was proved by Jain, Sahu and Fisher [2] . for all x, x in X, y, y in Y and z, z in Z, where 0 ≤ c < 1, then RST has a unique fixed point u in X, T RS has a unique fixed point v in Y and ST R has a unique fixed point w in Z. Further, T u = v, Sv = v, and Rw = u.
Main Results
We now prove the following related fixed point theorem which improves Theorem 1.
Theorem 2. Let (X, d), (Y, ρ) and (Z, σ) be complete metric spaces. If T is continuous mapping of X into Y, S is a mapping of Y into Z and R is a mapping of Z into X satisfying the inequalities
for all x, x in X, y, y in Y and z, z in Z, where 0 ≤ c < 1, then RST has a unique fixed point u in X, T RS has a unique fixed point v in Y and ST R has a unique fixed point w in Z. Further, T u = v, Sv = w and Rw = u.
Proof. Let x 0 be an arbitrary point in X. Define sequences {x n }, {y n } and {z n } in X, Y and Z respectively by
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Applying inequality (2), we have
Using inequality (3), we have
on using inequality (4). Using inequality (1) we have
on using inequalities (4) and (5). It follows easily by induction on using inequalities (4),(5) and (6) that
Since c < 1, it follows that {x n }, {y n } and {z n } are Cauchy sequences with limits u, v and w in X, Y and Z respectively.
Since T and S are continuous, we have
Using inequality (1) again, we have
Since S and T are continuous, it follows on letting n → ∞ that
Thus RST u = u, since c < 1 and so u is a fixed point of RST . We therefore have
and so
Hence v and w are fixed points of T RS and ST R respectively. We now prove the uniqueness of the fixed point u. Suppose that RST has a second fixed point u . Then using inequality (1), we have
Further, using inequality (2), we have
Hence we have d(u, u ) ≤ cσ(ST u, ST u ). Finally, on using inequality (3), we have
Since c < 1, it follows that u = u and the uniqueness of u follows. Similarly, it can be proved that v is the unique fixed point of T RS and w is the unique fixed point of ST R.
We finally prove that we also have Rw = u. To do this, note that Rw = R(ST Rw) = RST (Rw) and so Rw is a fixed point of RST . Since u is the unique fixed point of RST , it follows that Rw = u. This completes the proof of the theorem.
We now prove an analogous result for compact metric spaces.
